This study was planned to determine the presence and extent of cardiac involvement in metabolic storage diseases, including types I and II glycogenoses, Gaucher and Neimann-Pick diseases, galactosialidosis and mucopolysaccharidosis. M-mode, 2-dimensional and Doppler echocardiographic studies were used for the determination of left ventricular wall thickness, systolic function, anatomic derangement, valvular dysfunction and left ventricular diastolic function in the patient and control groups. In 19.35% of the cases valvular involvement, and in 59.26% thickening of the left ventricular wall due to metabolic storage, was found. Left ventricular systolic function was in the normal range. The diastolic mitral flow patterns of the cases showed obstructive type changes.
Jpn Heart J September 1994 tissue biopsy were studied. Of the cases, 16 were female and 15 male. Their ages varied between 3 months and 17 years (mean age: 6.8 years). Their diagnosis was type I glycogenosis (GSD I) in 12, Gaucher disease in 7, Neimann-Pick disease in 5, galactosialidosis in 2, Hunter syndrome in 2, Pompe disease in 1, Hurler syndrome in 1, and mucopolysaccharidosis atypical variant in 1.
Cardiovascular findings were not used as a criterion in patient selection. Seventy-one healthy children were studied for the control group.
A Toshiba Sonolayer SSH-60A echocardiograph was used for M-mode, two-dimensional (2-D) and Doppler studies. All measurements were done over a minimum of 3 cardiac cycles and their mean values obtained. The images were recorded on videotapes and polaroid films.
In parasternal long-axis projection, left ventricular (LV) end diastolic wall thickness, left ventricular end diastolic and end systolic diameters were obtained by the M-mode technique. Ejection fractions and fractional shortenings were calculated by echocardiography.
The cardiac anatomic structures were investigated by the 2-D technique. Continuous wave Doppler technique was used for the assessment of atrioventricular and semilunar valve dysfunction. In 24 patients, pulsed Doppler echocardiographic indices of LV diastolic function were obtained with the sample site just distal to the mitral annulus in the LV inflow area. The patient group consisted of 8 cases with GSD I, 3 patients with Gaucher disease, 2 cases with Neimann-Pick disease, 2 patients with Hunter syndrome and 1 patient with Hurler syndrome. The transmitral blood flow velocity patterns were obtained during rapid ventricular filling (E) and atrial systolic (A) periods and their ratios (E/A) were calculated. The E/A ratios of 24 patients were compared with the E/ A ratios of 71 healthy children and the results were evaluated by Student's t test.
One patient with Gaucher disease was evaluated by left and right heart catheterization and cineangiography.
RESUL
There were no patients requiring hospitalization except the unique case with Pompe disease. The patient with Pompe disease died during hospitalization and the autopsy confirmed the diagnosis (Figure 1) .
In six patients (19.35%) with aortic and/or mitral stenosis and/or insufficiency murmurs, 2-D and continuous wave Doppler echocardiographic studies showed valve leaflet thicknesses (Figures 2 and 3 ) in addition to stenosis and/or insufficiency findings (Figure 4 ) considered to be due to their primary disease (Table I) . 2-D and M-mode echocardiographic studies of these patients showed dense deposits in the valve leaflets, vascular walls, ventricular endocardium and lar septum (IVS) dimensions of 27 patients were compared with normal values for their age (Table II) . In 11 patients (40.74%) the LVPW and IVS thicknesses were within normal limits, in 11 cases (40.74%) both the LVPW and IVS , in 3 patients (11.11%) only IVS, in 2 cases (7.41%) only LVPW were found thickened. As a result, 59.26% of patients had left ventricular walls thicker than normal.
Jpn Heart J September 1994 The E/A ratios calculated from diastolic mitral flow velocities in 24 patients were compared with the E/A ratios of 71 healthy children and a statistically significant decrease found in the E/A ratios of the patients (Table III) .
One of the patients with Gaucher disease underwent cardiac catheterization and 10mmHg peak systolic pressure gradients between the aortic root and ascending aorta and between the left ventricle and aortic root were found. In The intra or intercellular deposition of noncontractile substances disrupts both myocardial contraction and relaxation either by myocyte injury and subsequent fibrosis, or by development of an interstitial intercellular mesoskeleton, which slowly and progressively impairs myocardial compliance. Typically there is preservation of near-normal systolic function.17) All of our patients, including the one with Pompe disease had normal left ventricular systolic functions compatible with the literature, showing the inadequacy of using left ventricular systolic functions to monitor the progression of the storage diseases. Currently there are no sufficient studies of left ventricular diastolic functions in metabolic storage diseases, but it is proposed that they can be affected by changes in the myocardial fibrils.17)
The E/A ratios of 24 patients showed a statistically significant decrease compared with those of the healthy children. This finding resembles that of the left ventricular diastolic functions in obstructive cardiomyopathies.18,19) In 1992 Vinallonga et al. reported a case of type I mucopolysaccharidosis, atypical variant with hypertrophic cardiomyopathy.20)
In conclusion, our studies showed different types of cardiac involvement in metabolic storage diseases. Some of these findings were already known, and some are new. Without echocardiographic studies, it would be difficult to demonstrate these pathologic derangements. Therefore, it is recommended that children with metabolic storage diseases should be evaluated by echocardiography.
